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BsaBI 

BsaBl 

Bglll Vspl Bfml Mbil Xbal 



4 951 GCGTAGAGGATCGAGATCTCGATCCCGCGAAATTAATACGACTCA CT AT AGGGG AATTGTG AG CGG AT AAC AATT C C C CTCTAG AAAT AA 
CG C AT CT CCT AG CTCT AG AGCT AGGG CG CTTTAATT ATG CTG AG T GAT AT C CCCTT AAC ACTCGCCT ATTGT T AAGGGG AG AT CTTT ATT 

+2 MetAlaGluGlyGlu IleThrThrPheThrAlaLeuThrGluLysPheAsnLeuProPr 

Hpal 

Hindu Smal 
Ndel Eco57I Hindi Aval 



5041 TTTTGTTTAACTTTAAGAAGGAGATATACATATGGCTGAAGGGGA AAT CAC CAC CTTT AC AGCGTT AACGG AGAAATTT AACCTT CCG C C 
AAAACAAATTGAAATTCTTCCTCTATATGTATACCGACTTCCCCT TT AGTGGTGG AAATGT CG C AATTG C CT CTTT AAATTGG AAGGCGG 

+2 oGlyAsnTyrLysLysProLysLeuLeuTyrCysSerAsnGlyGly HisPheLeuArglleLeuProAspGlyThrValAspGlyThrAr 
Smal PstI 

Aval Hindi 1 1 Bfml EcoRI Nrul 



5131 CGGG AATT ACAAAAAACC C AAG CT TCTTT ACTG CAGT AACGG AGG ACACTT C CTG CG AATT CTGC CAGATGG C AC AGT AG ATGGG AC T CG 
G CCCTT AATGTTTTTTGGGTTCGAAGAAATGACGTCATTGCCTCC TGTG AAGG ACG CTT AAG ACGGT C T AC CGTGTC ATCT AC CCTG AGC 

+2 gAspArgSerAspGlnHisIleGlnLeuGlnLeuSerAlaGluSer ValGlyGluValTyrlleLysSerThrGluThrGlyGlnTyrLe 

Sail 



Pvul Hindu Rsal 

Nrul PvuII Xmalll Hindi Mlsl Csp6I 



5221 CG ATCG CTCCG AC C AGC AC ATT C AG C TGC AACT CT CGGCCG AAAG CGTTGGAGAGGTCTATATCAAGTCGACGGAGACTGGCCAGTACCT 
GCTAGCGAGGCTGGTCGTGTAAGTCGACGTTGAGAGCCGGCTTTC G C AAC CTCT CC AG ATAT AGTTC AG CTG CCTCTG AC CGGTC ATGG A 

+2 uAlaMetAspThrAspGlylieuLeuTyrGlySerGlnThrProAsn GluGluCysLeuPheLeuGluArgLeuGluGluAsnHisTyrAs 
Styl 

Ncol Mval26 9I Xbal 



5311 TGCCATGGACACCGATGGGCTTCTGTATGGCTCACAGACGCCTAA CGAAGAATGCTTGTTTCTAGAAAGACTAGAAGAAAACCATTACAA 
ACGGTACCTGTGGCTACCCGAAGACATACCGAGTGTCTGCGGATT GCTTCTTACGAACAAAGATCTTTCTGATCTTCTTTTGGTAATGTT 

+2 nThrTyrlleSerLysLysHisAlaGluLysAsnTrpPheValGly LeuLysLysAsnGlySerCysLysArgGlyProArgThrHisTy 
Rsal 

Csp6I Stul 



54 01 CACGTACATATCGAAAAAACATGCAGAGAAGAACTGGTTTGTAGG CCTTAAAAAAAATGGTTCCTGTAAGCGTGGACCACGGACTCACTA 
GTGCATGTATAGCTTTTTTGTACGTCTCTTCTTGACCAAACATCC GGAATTTTTTTTACCAAGGACATTCGCACCTGGTGCCTGAGTGAT 

+2 rGlyGlnLysAlalleLeuPheLeuProLeuProValSerSerAsp *** 

Sail Xmalll 



Sad EcoRI SacI Hindu Xhol 

Mlsl Ecll36II BamHI Ecll36IIHincIIHindIII NotlAval 



54 91 TGGCCAAAAGGCTATCTTGTTCCTGCCACTACCAGTGAGCTCCGA CTAAGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCAC 
AC CGGTTTTC CG AT AG AACAAGG ACGG TG ATGGT C ACT CG AGG CT GATTCCTAGGCTTAAGCTCGAGGCAGCTGTTCGAACGCCGGCGTG 



CHEMICALLY SYNTHESIZED haFGF GENE AND 
CORRESPONDING AMINO ACID SEQUENCE 



FIG. 1 



PHACE-DEPENDENT SUPERPRODUCTION OF BIOLOGICALLY 
ACTIVE PROTEIN AND PEPTIDES 
Kordyum, et at. 
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FGF fr HUMECGFB 
haFGF 155 
N2 amino acid 



TTCGCC CTG ACC AAG AAT CTG CCT CCA 

TTT GCG TTA ACG AAA AAC CTT CCG CCC 

009 Oil 012 013 015 017 018 019 020 

Phe Ala Leu Thr Lys Asn Leu Pro Pro 



FGF fr HUMECGFB AAG AAG AAA CTC CTC TGT AGC GGG GGC 
haFGF 155 AAA AAA AAG CTT CTT TGC AGT GGA GGA 

No amino acid 024 025 027 028 029 031 032 034 035 

Lys Lys Lys Leu Leu Cys Ser Gly Gly 



FGF fr HUMECGFB 
haFGF 155 
Ne amino acid 



FGF fr HUMECGFB 
haFGF 155 
Ns amino acid 



FGF fr HUMECGFB 
haFGF 155 
N°. amino acid 



FGF fr HUMECGFB 
haFGF 155 
Ns amino acid 



FGF fr HUMECGFB 
haFGF 155 
Ns amino acid 



FGF fr HUMECGFB 
haFGF 155 
Ns amino acid 



AGG ATC CTT CCG GTG ACA AGG GAC AGG 

CGA ATT CTG CCA GTA ACT CGC GAT CGC 

039 040 041 042 046 049 050 051 052 

Arg He Leu Pro Val Thr Arg Asp Arg 



AGC 
TCC 
053 
Ser 

ACC 
ACG 
074 
Thr 

TGT 
TGC 
098 
Cys 

TCC 
TCG 
114 

Ser 

AGC 
TCC 

131 

Ser 



CAG AGT GCG GTG GGG GTG ATA AGT 
CAA TCG GCC GTT GGA GTC ATC TCG 
060 062 063 066 067 069 071 073 
Gin Ser Ala Val Gly Val He Ser 

TTG GAC TTA TAC ACA CCA AAT GAG 
CTT GAT CTG TAT ACG CCT AAC GAA 
080 085 088 089 093 094 095 096 
Leu Asp Leu Tyr Thr Pro Asn GIu 



TTC 
TTT 
100 
Phe 



CTG 
CTA 
101 
Leu 



AGG CTG GAG GAG ACC TAT 
AGA CTA GAA GAA ACG TAC 
103 104 105 106 111 112 
Arg Leu Glu Glu Thr Tyr 



AAG AAG AAT GTT CTC AAG AAG GGG 
AAA AAA AAC GTA CTT AAA AAA GGT 
115 116 121 124 126 127 128 130 
Lys Lys Asn Val Leu Lys Lys Gly 

TGC AAA CGC GGT CCT CAG AAA GCA 
TGT AAG CGT GGA CCA CAA AAG GCT 
132 133 134 135 136 142 143 144 
Cys Lys Arg Gly Pro Gin Lys Ala 



FGF fr HUMECGFB TTT CTC CCC CTG GTC TCT TCT GAT 

haFGF 155 TTC CTG CCA CTC GTG AGC TCC GAC 

No amino acid 147 148 149 150 152 153 154 155 

Phe Leu Pro Leu Val Ser Ser Asp 

MODIFICATION IN MOLECULE haFGF 155 C0D0NS. 
FGF fr HUMECGFB-THE SEQUENCE FROM GENBANK(at NCBI), haFGF 155 
-THE SEQUENCE SYNTHESIZED BY THE INVENTION AUTHORS. 

FIQ.2 
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BsaBI 



BsaBI 



Bglll Vspl Bfml Mbil Xbal 



4 951 G CG T AG AGG ATCG AG ATCTCG AT C C CGCG AAATT AAT ACG ACTC A CTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAA 
CGCATCTCCTAGCTCTAGAGCTAGGGCGCTTTAATTATGCTGAGT GATATCCCCTTAACACTCGCCTATTGTTAAGGGGAGATCTTTATT 



+ 2 MetAsnTyrLysLys ProLysLeuLeuTyrCysSerAsnGlyGlyHisPheLeuArgll 

PstI 



Ndel Hindi 1 1 Bfml EcoRI 



5041 TTTTGTTTAACTTTAAGAAGGAGATATACATATGAATTACAAAAA ACCCAAGCTTCTTTACTGCAGTAACGGAGGACACTTCCTGCGAAT 
AAAACAAATTGAAATTCTTCCTCTATATGTATACTTAATGTTTTT TGGGTTCGAAGAAATGACGTCATTGCCTCCTGTGAAGGACGCTTA 



+ 2 eLeuProAspGlyThrValAspGlyThrArgAspArgSerAspGln Hi si leGlnLeuGlnLeuSerAlaGluSerValGlyGluValTy 

Pvul 

EcoRI Nrul Pvul I Xmalll 



5131 TCTGCCAGATGGCACAGTAGATGGGACTCGCGATCGCTCCGACCA GCACATTCAGCTGCAACTCTCGGCCGAAAGCGTTGGAGAGGTCTA 
AGACGGTCTACCGTGTCATCTACCCTGAGCGCTAGCGAGGCTGGT CGTGTAAGTCGACGTTGAGAGCCGGCTTTCGCAACCTCTCCAGAT 



+2 rlleLysSerThrGluThrGlyGlnTyrLeuAlaMetAspThrAsp GlyLeuLeuTyrGlySerGlnThrProAsnGluGluCysLeuPh 
Sail 



Hindi! Rsal Styl 



Hindi Mlsl Csp6I Ncol Mval269I 



52 21 TAT C AAGT CG ACGG AG ACTGG CC AGT AC CTTG CC ATGG AC AC CG A TGGGCTTCTGTATGGCTCACAGACGCCTAACGAAGAATGCTTGTT 
ATAGTTCAGCTGCCTCTGACCGGTCATGGAACGGTACCTGTGGCT ACCCGAAGACATACCGAGTGTCTGCGGATTGCTTCTTACGAACAA 

+2 eLeuGluArgLeuGluGluAsnHisTyrAsnThrTyrlleSerLys LysHisAlaGluLysAsnTrpPheValGlyLeuLysLysAsnGl 

Rsal 

Xbal CspSI StuI 

5311 TCTAGAAAGACTAGAAGAAAACCATTACAACACGTACATATCGAA AAAACATGCAGAGAAGAACTGGTTTGTAGGCCTTAAAAAAAATGG 
AGATCTTTCTGATCTTCTTTTGGTAATGTTGTGCATGTATAGCTT TTTTGTACGTCTCTTCTTGACCAAACATCCGGAATTTTTTTTACC 



+2 ySerCysLysArgGlyProArgThrHisTyrGlyGlnLysAlalle LeuPheLeuProLeuProValSerSerAsp* * * 

SacI 



Mlsl EC1136II BamHIEcoRI 



54 01 TTCCTGTAAGCGTGGACCACGGACTCACTATGGCCAAAAGGCTAT CTTGTTCCTGCCACTACCAGTGAGCTCCGACTAAGGATCCGAATT 
AAGGACATTCGCACCTGGTGCCTGAGTGATACCGGTTTTCCGATA GAACAAGGACGGTGATGGTCACTCGAGGCTGATTCCTAGGCTTAA 



SacI Sail 



EcoRI Hindi I Xmal I I Xhol 



Ecll36IIHincIIHindIII NOtI Aval 



54 91 CG AG CTCCGTCGAC AAG CTTG CGG CCG C ACT CG AG C ACC ACC AC C ACCACCACTGAGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTG 
GCTCGAGGCAGCTGTTCGAACGCCGGCGTGAGCTCGTGGTGGTGG TGGTGGTGACT CT AGGC CG ACG ATTGTTT CGGG CTTT CCTT CG AC 



NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED HUMAN A FGF (134 AMINO ACIDS) 



FIG. 6 




PHA GE-DEPENDENT SUPERPRODUCTION OF BIOLOGICALL Y 
ACTIVE PROTEIN AND PEPTIDES 
Kordyum, et ai 
A p pi No.: 09/929,918 A tty Docket: PHAGE. 006 A 

BsaBI 

BsaBI 

Bglll Vspl Bfml Mbil Xbal 



4 951 GCGT AG AGG AT CG AG ATCTCG AT C C CG CG AAATT AAT ACG AC TCA CTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAA 
CGCATCTCCTAGCTCTAGAGCTAGGGCGCTTTAATTATGCTGAGT G AT ATC C CCTT AAC ACT CG CCT ATTGTT AAGGGG AG ATCTTTATT 

+2 MetPheAsnLeuPro ProGlyAsnTyrLysLysProLysLeuLeuTyrCysSerAsnGl 

Smal PstI 



Ndel Aval Hindi 1 1 Bfml 



5 041 TTTTGTTTAACTTTAAGAAGGAGATATACATATGTTTAACCTTCC GCCCGGGAATTACAAAAAACCCAAGCTTCTTTACTGCAGTAACGG 
AAAACAAATTGAAATTCTTCCTCTATATGTATACAAATTGGAAGG CGGGCCCTTAATGTTTTTTGGGTTCGAAGAAATGACGTCATTGCC 

+2 vGlyHisPheLeuArglleLeuProAspGlyThrValAspGlyThr ArgAspArgSerAspGlnHisIleGlnLeuGlnLeuSerAlaGl 

Pvul 



EcoRI Nrul Pvul I Xmalll 



5131 AGG AC ACTT C CTGCG AATT CTG C C AG ATGGC AC AGT AG ATGGG AC TCGCGATCGCTCCGACCAGCACATTCAGCTGCAACTCTCGGCCGA 
TCCTGTGAAGGACGCTTAAGACGGTCTACCGTGTCATCTACCCTG AGCGCTAGCGAGGCTGGTCGTGTAAGTCGACGTTGAGAGCCGGCT 



+2 uSerValGlyGluValTyrlleLysSerThrGluThrGlyGlnTyr LeuAlaMetAspThrAspGlyLeuLeuTyrGlySerGlnThrPr 

Sail 



Hindi! Rsal Styl 



Hindi Mlsl CspSI Ncol 



5 221 AAGCGTTGGAGAGGTCTATATCAAGTCGACGGAGACTGGCCAGTA C CTTGC C ATGG AC AC CG ATGGG CTT CTGT ATGG CT CAC AG ACG CC 
TTCGCAACCTCTCCAGATATAGTTCAGCTGCCTCTGACCGGTCAT GGAACGGTACCTGTGGCTACCCGAAGACATACCGAGTGTCTGCGG 



+2 oAsnGluGluCysLeuPheLeuGluArgLeuGluGluAsnHisTyr AsnThrTyrlleSerLysLysHisAlaGluLysAsnTrpPheVa 

Rsal 

Mval269I Xbal CspSI 



5311 TAACGAAGAATGCTTGTTTCTAGAAAGACTAGAAGAAAACCATTA CAACACGTACATATCGAAAAAACATGCAGAGAAGAACTGGTTTGT 
ATTGCTTCTTACGAACAAAGATCTTTCTGATCTTCTTTTGGTAAT GTTGTGCATGTATAGCTTTTTTGTACGTCTCTTCTTGACCAAACA 



+2 lGlyLeuLysLysAsnGlySerCysLysArgGlyProArgThrHis TyrGlyGlnLysAlalleLeuPheLeuProLeuProValSerSe 

SacI 



StuI Mlsl EC1136II 



54 01 AGGCCTTAAAAAAAATGGTTCCTGTAAGCGTGGACCACGGACTCA CTATGGCCAAAAGGCTATCTTGTTCCTGCCACTACCAGTGAGCTC 
TCCGGAATTTTTTTTACCAAGGACATTCGCACCTGGTGCCTGAGT GATACCGGTTTTCCGATAGAACAAGGACGGTGATGGTCACTCGAG 



+2 rAsp*** 

Sail 



EcoRI SacI Hindi! Xmalll Xhol 



BamHI Ecll36IIHincIIHindIII . NotI Aval 



54 91 CGACTAAGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCG CACTCGAGCACCACCACCACCACCACTGAGATCCGGCTGCTAACA 
GCTGATTCCTAGGCTTAAGCTCGAGGCAGCTGTTCGAACGCCGGC GTGAGCTCGTGGTGGTGGTGGTGGTGACTCTAGGCCGACGATTGT 



NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED HUMAN A FGF (140 AMINO ACIDS) 



FIG. 8 



PHA GE-DEPENDENT SUPERPRODUCTION OF BIOLOGICALLY 
ACTIVE PROTEIN AND PEPTIDES 
Kordyum, ei al. 
Appl.No.: 09/929,918 Atty Docket: PHA GE. 006 A 



Bpil 

297 1 GGGCGCTGACTTCCGCGTTTCCAGACTTTACGAAACACGGAAACC GAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCA 
CCCGCGACTGAAGGCGCAAAGGTCTGAAATGCTTTGTGCCTTTGG CT TCTGG T AAGT AC AAC AACGAGTCCAGCGTC TGCAAAACGTCGT 

PpuMI 
ECOO109I 
^ Drall 
Avail 



3061 GCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTCATTCTGCTA ACCAGTAAGGCAACCCCGCCAGCCTAGCCGGGTCCTCAACGACAG 
CGTCAGCGAAGTGCAAGCGAGCGCATAGCCACTAAGTAAGACGAT TGGTCATTCCGTTGGGGCGGTCGGATCGGCCCAGGAGTTGCTGTC 



BsaBI 

Nsbl Bglll Vspl Bfml Mbil 



3151 GAGCACGATCATGCGCACCCGTGGGGCCGCCAGATCTCGATCCCG CGAAATfrAATACGACTCACTATAGt^ 

CTCGTGCTAGTACGCGTGGGCACCCCGGCGGTCTAGAGCTAGGGC GCTTTAflT PATG^^GA^TGA^AJC Q^CCTTAACAC^CGCCTATTGT 



pfOMO'O^ 



ope roror 



+2 MetAlaGluGlyGluIleThrThrPheThrAlaUeuThrGI 

Hpal 



Hindll 

Xbal Ndel Eco57I Hindi 



3241 ATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATAT ACATAT'GGCTGAAGGGGAAATCACCACCTTTACAGCGTTAACGGA 
TAAGG GGAGATCTTTATTAAAACAAATTGAAATTCTTCCTCTATA TGTATACCGACTTCCCCTTTAGTGGTGGAAATGTCGCAATTGCCT 

+2 uLysPheAsnLeuProProGlyAsnTyrLysLysProLysLeuLeu TyrCysSerAsnGlyGlyHisPheLeuArglleLeuProAspGl 
Smal PstI 



Aval Hindll I Bfml EcoRI 



3331 GAAA TTT AACCTTCCGCCCGGGAATTACAAAAAACCCAAGCTTCT TTACTGCAGTAACGGAGGACACTTCCTGCGAATTCTGCCAGATGG 
CTTTAAATTGGAAGGCGGGCCCTTAATGTTTTTTGGGTTCGAAGA AATGACGTCATTGCCTCCTGTGAAGGACGCTTAAGACGGTCTACC 



+2 yThrValAspGlyThrArgAspArgSerAspGlnHisIleGlnLeu GlnLeuSerAlaGluSerValGlyGluValTyrlleLysSerTh 



Pvul Xmalll Hindll 

Nrul Pvul I Cfrl Hindi 



3421 CACAGTAGATGGGACTCGCGATCt3CTCCGACCAGCACATTCAGCT GCAACTCTCGGCCG AAAGCGT TGGAGAGGTCTAT ATCAAGTCGAC 
GTGTCATCTACCCTGAGCGCTAGCGAGGCTGGTCGTGTAAGTCGA CGTTGAGAGCCGGCTTTCGCAACXrTCTCCAGATATAGTTCAGCTG 

+2 rGluThrGlyGlnTyrLeuAlaMetAspThrAspGlyLeuLeuTyr GlySerGlnThrProAsnGluGluCysLeuPheLeuGluArgLe 
Mlsl Rsal Styl 

Cfrl Csp6I Ncol Acyl Mval269I Xbal 



351 1 GGAG AC TGGCCAGT ACCT TGCCA TGG AC ACCG ATGGGCTTCTG T A TGGCTCACAGACGCCTAACGAAGAATGCTTGTTTCTAGAAAGACT 
CCTCTGACCGGTCATGGAACGGTACCTGTGGCTACCCGAAGACAT ACCGAGTGTCTGCGGATTGCTTCTTACGAACAAAGATCTTTCTGA 
BsmAI 



NUCLEOTIDE AND AMINO ACID SEQUENCE FOR CHEMICALLY 
SYNTHESIZED INTERFER0Na-2B 



FIG. 1 0 



PHAGE-DEPENDENT SUPERPRODUCTION OF BIOLOGICALLY 
ACTIVE PROTEIN AND PEPTIDES 
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ELECTROPHOREGRAMM 

1 - MOLECULAR WEIGHT KIT (94 000,67 000,43 000,30 000 
20 100, 14 4000) 

THE CULTURAL MEDIUM, CONTAINING: 

2- haFGF 134(40^ I OF THE CULTURAL MEDIUM) 

3- haFGF 140(40^ I OF THE CULTURAL MEDIUM) 

4- IFNa2B(40/x I OF THE CULTURAL- MEDIUM) 

5- haFGF 155(40^ I OF THE CULTURAL MEDIUM) 

6- HGH(40/x I OF THE CULTURAL MEDIUM) 

7- MAP(40/x I OF THE CULTURAL MEDIUM) 

8- /8-GALACT0SID>ASE OF E. C0LI(40/x I OF THE CULTURAL MEDIUM) 



FIG. // 




ELECTROPHOREGRAMM OF THE PURIEFIED PRODUCTS: 

1 - MOLECULAR WEIGHT KIT (94 000,67 000,43 000,30 000 
20 100, 14 4000) 

2- haFGF 134 

3- haFGF 140 

4- haFGF 146 

5- IFNa2B 

6- haFGF 155 

7- MAP 

8- MQLECULAR WEIGHT KIT 



FIG. f2 



